Background -Although a priority for
tuberculosis control is to achieve the maximum cure rate, compliance with chemotherapy in specific high risk groups (homeless, intravenous drug abusers, chronic alcoholics) is usually poor. Methods -From January 1990 to December 1994 102 patients with tuberculosis (96 pulmonary, six extrapulmonary) who were poorly compliant with treatment were treated with a six month fully intermittent (twice weekly) directly observed regimen. They comprised 71 homeless subjects, 50 chronic alcoholics, 23 intravenous drug abusers, nine infected with HIV, and 11 who had previously abandoned a daily antituberculosis regimen; 53 had more than one of these risk factors. Treatment included isoniazid and rifampicin for six months and pyrazinamide during the first two months. Patients who failed to take their medication on two consecutive occasions were actively sought by telephone or by personal search. Results -After two months of treatment 95 of the 102 patients had taken their medication regularly and 90 of them had negative cultures. Four of the remaining patients had negative cultures after three months. At the end ofthe six months 87 patients had completed treatment and were considered cured. Only 15 patients abandoned the treatment (13 The aim of all antituberculosis programmes is to increase the cure rate of patients receiving treatment.' 3Although achievement of this goal is hindered by unfavourable socioeconomic and organisational conditions in developing countries, the implementation of appropriate controlled programmes based on short term chemotherapy has proved successful in obtaining a high cure rate amongst smear-positive patients.45 In industrialised countries the high incidence of elective termination of treatment registered amongst drug abusers, the homeless, and alcoholics has become a matter of conce.6-9 cern.9
In order to increase the cure rate it may be necessary to supervise the administration of all medications strictlyl' and, in developing countries, to find low cost and effective regimens. Twice weekly treatment for 4-8 days is needed to reinitiate bacillary multiplication after exposing mycobacteria to bactericidal drugs" 1 this regimen not only facilitates cost reduction and supervision of treatment but has been found to be as effective as daily antituberculosis regimens. '3-16 We assessed the effectiveness of a six month fully intermittent (twice weekly) treatment regimen in specific high risk groups likely to be non-compliant such as the homeless, chronic alcoholics, intravenous drug abusers, and patients who had previously abandoned daily antituberculosis treatment. testing nor the use of a fourth drug in the first phase of treatment" appeared to be justified.
Methods
During the first two months of treatment and while waiting for the results of drug sensitivity testing ethambutol (50 mg/kg per dose) was given to patients who had previously abandoned daily antituberculosis treatment. Drug sensitivity testing was only carried out in those with a positive culture in the second month of treatment. 19 Patients were requested to attend the hospital regularly for supervision of medication. At each visit they were informed about the seriousness of mycobacterial infection and the importance of compliance with the treatment regimen was stressed. They were also given a meal. A nurse supervised the procedure. Patients who failed to take their medication on two consecutive occasions were actively sought by telephone or by personal search. Most of the missing homeless were found in shelters.
A physical examination was carried out two weeks after starting treatment, at one, two, four and six months of treatment, and at six, 12, 18, and 24 months after completion of treatment. Bacteriological and biochemical investigations were performed at all visits and radiological studies were carried out at the beginning and at the end of treatment.
To assess the pharmacological effectiveness of intermittent antituberculosis treatment the following variables were analysed: percentage ofpatients with negative cultures at two months of treatment; number of patients with positive cultures at three months of treatment (pharmacological failures); percentage of patients in whom medication was discontinued or changed due to side effects; number of relapses at 24 months after completionr of treatment; and number of patients cured (culture negative). Depending on the number of doses taken at the second, fourth, and sixth month, patients were divided into those who had taken all the required doses, those who had taken 75-99% of the required doses, those who had taken 50-75% of doses, and those who had taken less than 50%. Before finishing the programme patients were also classified into those who were compliant and those who had abandoned treatment.
DATA ANALYSIS
Statistical analyses were carried out by using the X2 test (with Yates' continuity correction when needed) and the odds ratio (OR) with 95% confidence intervals (CI). A logistic regression model was used to analyse predictive variables of non-compliance at the time of diagnosis and at the end of the second month oftreatment. A p value of <0.01 was considered to be statistically significant. All calculations were performed with the SPSS-PC and EGRET statistical packages.
Results
During the study period (January 1990 to December 1994) 104 patients with culture positive tuberculosis were included in the study, al- [27] [28] [29] In the study by Paramasivan et al28 only 80% of patients were culture negative at the end of treatment, 49% did not complete the short course chemotherapy regimen, and no data on relapses were given. We have obtained much better results using the same intermittent antituberculosis regimen which indicates the importance of directly observing drug taking in the success of this therapeutic strategy. Our findings are similar to those obtained in New York city,303' adopting similar measures although with far fewer resources. Supervision of drug taking from the beginning of treatment has been extensively recommended when factors such as poverty, homelessness, intravenous drug abuse, or anticipation of non-compliance are present, otherwise a very low cure rate will be achieved.7-9 In tuberculosis control programmes for high risk groups developed in Gran Canaria in 1988 and 198932 87% and 83%, respectively, of the patients abandoned antituberculosis treatment. These findings, and the results of the present study in which low compliance at two months was the only variable significantly associated with abandonment of treatment, further confirm the importance of directly observed administration of drugs. It is therefore necessary to develop special compliance-related strategies for high risk populations (such as those described in this study) including supervision of drug taking in patients on methadone maintenance programmes.33
According to the recommendations of the American Thoracic Society,34 for a short term chemotherapy strategy to be considered acceptable both therapeutic failures and relapses should not exceed 5% and adverse effects of treatment should not cause a change in the therapeutic regimen in more than 5% of patients. The present results fulfil these specifications (no failures, relapse rate of 3.4% in 88 patients followed for over two years after completion of treatment, 1.9% adverse effects) and the high rate 
